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Improvements in Reinforced Concrete Structures and in the Method or 
System of BuLLdiag the same. 



We, DorGLAS GomoK Comtk, of Glen- 
liurst, Colway Road, "Wolverhampton, in 
tlie County of Statford, Public Works 
Contractor, and Thomas Lea, of Eookeiy 
5 House, Lanesfield, near Wolverhampton, 
aforesaid, Civil Engineer, do hereby de- 
clare the nature of this inyention to be 
as follows:— 
This invention has reference to rem- 
10 forced concrete structures and to the 
method or system of building the same. 
Bv this invention said structures are ren- 
dered entirely damp proof and the use 
of shuttering", moulds, shoring or any 
15 other form of temporary support during 
erection is dispensed with. Moreover 
even distribution of reinforcements is 
assured and the whole coiisti-uction- is 
bonded and secured together and ren- 
20 dered perfectly damp proof as the erec- 
tion proceeds," thus effecting^ considerable 
economy in time and materials, speeding 
up construction and ensuring great 
strength of the finished structure. 
25 Our said invention is applicable to all 
kinds of residential and industrial build- 
ings such as warehouses, factories, motor 
garages, tramway sheds, and the like, 
also to reservoirs, tanks, concrete bridge 
30 work, and other buildings of public and 
private utility. 

Acclording to this inventi.on a iferito 
concrete structure has the upright walls 
with the pillars, buttresses, or the like 
3.1 built un of hollow concrete blocks of con- 
venient size (the holes through such blocks 
beinfi- vertical) laid in horizontal courses, 
the holes in the blocks of _ any course 
matchins: the holes in the adjacent courses 
40 above and helo-w. Upright reinforee- 
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ment is provided in the pillars or but- 
tresses and also if necessary in the walls 
bv vertical iron or steel bars situated in 
the holes of the blocks which are filled 
in with mass concrete or other suitable 45 
liquid cementitious composition. The 
pillars and supports and the walls of the 
structure are also reinforced laterally or 
horizontally and a connected or bonded 
reinforcement is established at intervals 50 
throughout the structure by means of 
steel or other wire or strips which are 
bound laterally and diagonally round the 
four or oth&r number of upright comer 
reinforcement bars of the pillars or but- .55 
tresses, these wires or strips being situated 
in any of the courses as may be necessary, 
and in addition steel or other wire or 
strins -are situated in the courses of the 
walls or panels and are connected to the 60 
lateral reinforcements of the next pillar.s 
or supports and this is continued along 
the whole structure of the building. Thus 
there is a connected " course " lateral 
reinforcement connected and bonded with 65 
both upright and lateral reinforcement of 
supports and running entirely round the 
building. Even distribution of the rein- 
forcement and great stability and 
strength are thus secured. In order to 70 
provide intennural damp proofing the 
panels or walls between and through the 
pillars or buttresses are erected by two 
rows of concrete blocks, or two rows of 
concrete slabs, or one row of concrete 75 
blocks and one row of slabd, according 
to the thickness of the wall required and 
these two rows are so placed that there 
is an intermediate vertical space or cavitv 
between them varying in thickness accord- 80 
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ing to req[Tiiremeiits say from one quartet 
of an inch to tiree quarteis of an inch, 
and this yertical space is filled in with 
g suitahb bitumastic or pitcli clamp course 
composition. Thus the walls or panels 
between and through the pillars and but- 
tresses are provided for their entire length 
and height with a vertical damp proof 
and non-conducting' intermural protection, 
rendering the inside section of the wall 
completely free from indnction of mois- 
ture throug-h the outer section. 

The preferred method of building the 
reinforced concrete damp proof structure 
above described is as follows: — 

The building of the upright pillars or 
buttreijsea or supports is carried' iip con- 
currently with the building of the walls 
or panels so that at any given period of 
erection -the pillars or supports and the 
walls and panels are the same height in 
the section being erected. After one or 
more coursea have been laid the upright 
reinforced rods or bars are introduced 
into the vertical holes in the pillars or 
buttresses and suitably supported and tied 
together by the lateral " reinforcement 
wires or strips being bound laterally and 
30 diagonally round said uprights bars or 
rods as aforesaid to "tie them together, 
and also the lateral or horizontal rein- 
forcement wires or strips are laid and se- 
■ curely fastened to the lateral reinforce- 



ments of the pillars or buttresses so as to 
tie them, together and to provide a con- 
nected coupse reinforcement entirely 60 
round the building. These reinforce- 
ment wires or strips are introduced either 
in every course or in alternate courses 
■ or at other inten'als as may be necessary. 
. At regTilar or other periods or distances 6ft 
of erection the completion of the pillars 
or buttresses and of the upright or .ver- 
tical reinforcements is secured by all the 
said holes in the .concrete blocks being 
filled in with liquid concrete as aforesaid 70 
and also the damp proof material is run 
into the continuous vertical cavitv of the 
walls. 

It will he seen that by the system of 
construction above described each course. '7o 
of the structure is or can be completely 
finished reinforced and rendered damp- 
proof as the work proceeds, and moreover 
the pillars, supports or buttresses and the 
walls or panels are self supporting and 80 
require no temporary assistance in the 
shape of timbering, shuttering, mould- 
ing or the like thus there is no need for 
the use of materials except those actually 
forminar the permanent .structure. '85 
Dated this 20th day of May, 1919 
CHAELES BOSWORTH KETLEY, 
Chartered Patent Agent, 
128, Colmoro Row, Birmingham, 

Agent for the Applicants. 90 



COMPLETE SPEOIPlOATIGlsr. 

Improvements in Reinforced Concrete Structures and in the Method or 
System of Building the same. 



We, Douglas Goedon' Comtn, of Glen- 
hurst, Colway Road, Wolverhampton, in 
the County of Stafford, Public Works 

40 Contractor, and Thomas Lea, of Rookery 
House, Lanesfield, near Wolverhampton, 
aforesaid. Civil Engineer, do hereby de- 
clare the nature of this invention and in 
what manner the same is to be performed, 

45 to be particularly described and ascer- 
tained in and by the followng state- 
ment: — 

This invention has reference to rein- 
forced concrete structures and to the" 

50 method or system of building the same. 
Bv this invention said structures are ren- 
dered entirely damp proof and the use 
of shuttering, moulds, shoring or any 
other form of temporary support durino- 

55 erection is dispensed with. Moreover di£ 
tribution of reinforcements as required 
or may be necessary for the building 



under construction is assured and the 
whole construction is bonded and secured 
together and rendered perfectly damp 
proof as the erection proceeds, thus effect- 
ing considerable economy in time and eg 
materials, speediag up construction and 
ensuring great strength of the finished 
structure. 

_ Our said invention is applicable to all 
kinds of residential and industrial build- ioq 
ings such as warehouses, factories, motor ; 
garages, tramway sheds and the like, also 
to reservoirs, tanks, concrete bridge work, 
and other buildings of public and private 

utility- . 

It has. previously been proposed to con- .: 
stnict hollow damp-proof walls of the 
kind having outer and inner sections with 
intervening ventilating spaces wherein 
the latter are separated by vertical face UO 
to face fiat contact portions of the blocks • 
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or bricks fitted with flat damp-proof 
material, the sections or blocbs of the 
walls being keyed together in any smtaMe 
manner as by grooYed and tongued joints 
or by tie bars or the like. 

According to our invention a ferro con- 
crete structure has the upright walls with 
the oiilars, buttresses, or the like.built up 
of hollow concrete blocks of convenient 
I size (the holes through such blocks being 
vertical) laid in horizontal courses, the 
holes in the blocks of any course coincid- 
ing wholly or in part with the holes m 
the courses above and below, and in eom- 
5 bination therewith upright reinforcement 
provided in the pillars or buttresses and 
also if necessary in the walls by vertical 
iron or steel bars situated in the vertical 
holes of the blocks which are filled in with 
0 mass concrete or other suitable liquid 
cementitiou.s composition so that the 
whole becomes a complete reinforced and 
solid erection, and the pillars and sup- 
ports and the walls of the structure are 
5 also reinforced laterally or horizontally 
and a connected or bonded reinforcement 
is thereby established at intervals 
throughout the structure, by means of 
steel or other wire or metal strips which 
;0 are bound laterally and diagonally round 
the four or other number of upright 
corner reinforcement bars of the pillars 
or buttresses, these wires or strips being 
situated in any of the courses as may be 
15 necessuiy, and in addition steeil or other 
wire or strips are situated in the courses 
of the walls or panels and are connected 
to the lateral reinforcements of the_ next 
pillars or supports and this is continued 
10 along the whole structure of the building. 
Thus there is a connected " course " 
lateral reinforcement connected and 
bonded with both upright and lateral re- 
inforcement of supports and running en- 
i5 tirely round the outside walls and also 
across any division walls of the buildincf. 
Even distribution of the reinforcement 
and great stability and strength are thus 
secured. In order to provide interniural 
50 damp proofing the panels or walls, com- 
bined with and between and through the 
said reinforced pillars or buttresses, are 
erected by two rows of concrete blocks, 
or two rows of concrete slabs, or one row 
55 of concrete blocks and one row of slabs, 
according to the thickness of the wall re- 
quired, and these two rows are so placed 
that there is an intermediate continuous 
narrow vertical space between them vary- 
60 ing in thickness according to require- 
jnents say from one quarter of an inch 
to one inch and a half, which vertical 
space is a.3 the work proceeds entirely 



filled in with suitable bitumastic or pitch 
damp course composition. Thus the 66 
walls or panels between and through the 
said reinforced pillars and buttresses con- 
structed as hereinbefore described are pro- 
vided for their entire length and height 
with a continuous vertical damp proof 
and non-conducting intermural protec- 
tion rendering the inside section of the 
wall completely free from induction of 
moisture through the outer section. 

Our invention is illustrated by the '° 
accompanying drawinq;s of which; — 

Fig. 1 is a front elevation of a portion 
of a'ferro concrete building constructed 
in accordance with this invention; 
Fig. 2 is a plan of the same ; 
Fig. 3 is a plan of the concrete blocks 
fonuinjv a portion of one course at one of , 
the pillars and connecting walls of the 
structure, and 

Fig. 4 iis a plan of the concrete blocks 
in the courses immediately above and 
below the Ijlocks shewn in Fig. 3 ; 

Fig. 5 is a front elevation of a con- 
tinuation of the same building shewn in 

Fig. ] ; ^ ^ ^ 

Fig. G is a plan of the same; 
Fig. 7 is a front elevation on a larger 
scale^of one of the concrete blocks used 
in the building .shewn by the preceding 
figures ; 

Fi^. 8 is an end elevation of the same 
block, and 
Fig. 9 is a plan of the same. 
The concrete blocks forming the outer 
courses of the wall are marked A and the 100 
concrete blocks forming the inner courses 
of the ^yalls are marked B, and they are 
similar to those marked A. One of the 
blof'ba A is shewn separately in Figures 
7, 8, and 9 where it will be seen that it lOo 
has two vertical oblong holes marked re- 
spectively 1 and 2 extending through it 
for the reception of the vertical reinforce- 
ment bars 8 and it also has a longitu- 
dinal trough section groove 3 in^ its top HO 
face and a corresponding longitudinal 
groove 4 in its bottom face to form a key 
for th.e mortar or cement and to receive 
the longitudinal reinforcement wires or 
stripis. Said blocks are also provided 115 
with corresponding vertical end grooves 
6, 7, to form keys as aforesaid. 

The concrete blocks forming the couTses 
in the pillars or supports and the portions 
of the wall which are bonded into them 120 
are shewn separately in plan by Figs. 3 
and 4 where it will be seen that some of 
the blocks 9 are shaped so as to form 
about one fourth of the area of the pillar 
and one half of one of the concrete blocks 1 &5 
and these in each course are combined 
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with another Uock 10 wliicli covers one 
half of the area of the pillar and they are 
all made with suitable oblong holes 11 for 
the reception of the reinforcement bars 
8._ In the. portion of the wall shewn in 
Figs. 1 and 2 a window opening C is 
shewn of which D is the concrete window 
sill whicL at its ends is made a« are the 
concrete blocks with oblong vertical holes 
for tie reception of the ends of the rein- 
forcement bars 9. 

In Fig; 5 a doorway E is shewn, the 
blocks A at. the ends of the step being 
also- made with Tertical holes for the 
reception of the vertical reinforcement 
bars 8. 

The preferred method of building the 
reinforced concrete damp-proof structure 
above in part described' is as follows: — 
20 The building- of the upright pillars or 
buttresses F is carried up concurrently 
with the building of the wajls or panels 
between the pillars or buttresses so that 
at any given period of erection the pillars 
or buttresses F and the intermediate 
walls or panels are as stewn in Figs. 1 
and 5 of the same height in -the section 
being erected. 

After one or more of the courses have 
been laid in the building and the pillars 
or buttresses and intermediate- walls the 
upright reinforcement bars or rods 8 are 
introduced, into the vertical holes in the 
concrete blocks and said bars are suitably 
35 supported and tied together by the lateral 
reinforcement wires or strips 12, 13, being 
bound laterally and diagonally round the 
upright bars or rods 8 to tie them together 
and also the lateral or horizontal rein- 
iO forcement wires or strips 12, 13, are led 
along and securely fixed to the lateral 
reinforcements of the pillars cr buttresses 
'So as to tie them together and provide a 
connected course reinforcement entirely 
round the outside walls and allso across 
anv divisional walls of the building. 
These reinforcement wires or strips 12, 
13 are introduced either in every course 
or in alternate courses or at other intervals 
as may be necessary. 

For instance in the arrangement shewn 
on our drawings there are two vertical 
reinforcement bars 8 inserted throuoh 
tie vertical openings in the blocks nelr 
65 the sides of the window ocening and door 
way and in each of the pillars or buttresses 
F there are four vertical reinforcement 
bRrs 8 inserted down the vertical holes 
of the concrete blocks 9, 10, composing 
60 the same. The horizontal reinforcement 
wires or strips 12, 13, are bent round 
these upright bars 8 and carried 
diagonally and so as to erosB "over and 
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then are straight for a short distance 
along the horizontal grooves 3, 4, of the 6 
blocks and round the other vertical rein- 
forcement rods 8 of the pillars or buttress 
F and then led away through the hori- 
zontal passages between the courses in 
the continuation of the wall and in the 7 
cross walls so as thereby to tie the pillars 
or buttresses and the walls together as 
aforesaid and provide a connected eouiBe 
reinforcement throughout the building. 

It will be evident that the arrangement 7. 
of the horizontal reinforcement wires 12, 
13, can be considerably varied within the 
scope of our invention as can also, the 
number and arrangement of vertical rein- 
forcemeat bars -8 employed. 8( 

At regular or other periods or distances 
of erection the completion of the pillars 
or buttresses and the walls and of the 
upright or vertical reinforcements is 
secured by all the vertical holes in the Si 
concrete blocks forming the piUars or 
buttresses and also those other vertical 
holes such as at the sides of the windows • 
and doorway in which the vertical bars ' 
8 are situated, being filled in with liquid 90 
concrete as before stated, and also the 
damp proof material at 14 is run into the 
continuous vertical cavity of the walls so 
as to provide the continuous vertical 
mtermiural damp proofing as before stated 95 
and which is shewn a^ a thick black line 
m our drawings. 

It will be seen that bv.the system of - - 
construction above described each course ^ 
o± the structure is or can be completely lOO' 
tinished, reinforced and rendered damp 
proof as the work proceeds and moreover 
the pillars, supports or buttresses and 
the walls or panels are self supporting ' 
arid require no temporary assistance in the 105 
shape of timbenng, shuttering, moulding 
or the like, thus there is no need for 
the use of materials except those actually 
tormmg the permanent structure. 

It will be understood that when the 110 
buildmg IS such that no pillars or but- 
tresses are required, then the vertical 
reinforcement bars will be inserted at 
necessary positions in the end blocks of 
the walls and also at certain intermediate 113 
positions and the horizanijal reinforce- 
ment wires or strips 12, 13, wiU be em. 
ployed between the courses or between 
some of them and wound round the 
vertical bars and across at various points 120 
so a* to properly tie together the two 
vertical courses of which the wall is 
composed by forming a proper vertical 
and horizontal reinforcement as aforesaid 

Having now particularly described and 125 
ascertained the nature of our said inym- 
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tion and in what manner the same is to 
be performed, we declare that what we 
claim is: — 

1. A reinforced concrete structure m 

6 'A-liicli the upright walls, with or with- 
out pillars, buttresses or the like, are 
built up of concrete blocks laid in hori- 
zontal courses sQ as to form a continuous 
vertical cavity which is filled with damp 

LO proof substance, said concrete blocks hav- 
ing vertical holes in some of which are 
fixed vertical reiniorcement bars in com- 
binat)ion with horisuontal reinforcement 
wires or strips binding the rertical rein- 

15 "orcement bars and blocks and damp 
proofing together and forming a con- 



nected or bonded reinforcement through- 
out the structure, substantially as set 
forth. 

2. The improved method or syst«m of 20 
buildiii!? reinforced concrete structures 
substantially as hereinbefore described 
with reference to the accompanying 
drawings. 

3. A reinforced concrete structure con- 25 
structed in the manner substantially as 
hereirtbefore described and illustrated by 
tte accompanying drawings. 

Dated this 19th day of November, 1919. 
CHAET,ES BOSWORTH KETLET, 30 
Chartered Patent Agent, 
128, Colmore Row, Birmingham. 
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